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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The following general formula (1) 
HO-(PO)a-(EO)b-(PO)c-H (1) 

(EO expresses an oxyethylene radical among a formula, PO expresses an oxypropylene radical, and a, b, 
and c express one or more numbers.) The polish assistant for silicon wafers which consists of a block- 
type polyether expressed. 

[Claim 2] The polish assistant for silicon wafers according tojs^jiajJ-Avhx^ molecular weight of the 
block-type polyether expressed with a general formula (1) i!M J)00- 1 0,000? ) 

[Claim 3] The polish assistant for silicon wafers according to claim 1 or 2 which the weight ratio of EO 
and PO in a general formula (1) becomes from the block-type polyether which is EO:PO=5:95-60:40. 
[Claim 4] Furthermore, the following general formula (2) 
HO-(EO)d-(PO)e-(EO)f-H (2) 

(— EO expresses an oxyethylene radical among a formula, PO expresses an oxypropylene radical, and d, 
e, and f express one or more numbers.) — polish assistant for silicon wafers given in claim 1 containing 
the block-type polyether expressed thru/or any 1 term of 3. 

[Claim 5] The abrasive material constituent for silicon wafers which contains the polish assistant for 
silicon wafers and coUoidaLsilica of a publication in claim 1 thru/or any 1 term of 4. 
[Claim 6] The polish approach oT the silicon wafer using the abrasive material constituent for silicon 
wafers according to claim 5. 

[Claim 7] The silicon wafer ground by the polish approach of a silicon wafer according to claim 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polish assistant for silicon wafers used suitable for 

mirror polishmg of the silicon wafer in the production process of a semi-conductor. 

[0002] 

[Description of the Prior Art] There are a wrapping process (rough polish) which removes the cutting 
distorted layer and surface waviness which are produced when silicon is cut down in the shape of a 
wafer by cutting from a silicon ingot, and a polishing process (precision polish process) which makes 
the surface precision made into the purpose to lap DOSHIRIKONWEHA which passed through the 
wrapping process as mirror-polishing process of the silicon wafer for semi-conductors. Moreover, at the 
latter polishing process, it is classified by primary polishing processes (primary polish processes) to 
which a great portion of precision is made, and the fmal polishing process (the last polish process) to 
which the surface precision made into the purpose is made, and primary polishing processes may be 
called the primary secondary polishing processes by dividing into two depending on the case. 
Conventionally, generally as an abrasive material of a silicon wafer, colloidal silica and cerium oxide 
have been used. However, when it grinds only using colloidal silica polish liquid or cerium oxide polish 
liquid, there is a problem that Hayes (cloudiness) is generated on the surface of a silicon wafer, at the 
time of polish process termination. Moreover, when the powder-like silica was used as an abrasive 
material, it was hard to generate Hayes, but if the process which homogeneity is made to distribute was 
newly needed for a water solution and the powder-like silica was put further, in order that a powder-like 
silica might precipitate, polish liquid always needed to be stirred. Although ttie method of improving the 
silicon wafer abrasive material which used colloidal silica, and the polish approach was proposed by 
JP,2-125413,A, JP,61-209909,A, and JP,61-209910,A, the present condition was not being solution of a 
fiindamental problem. 
[0003] 

[Problem(s) to be Solved by the Invention] The polish assistant added in silicon polish liquid, such as 
colloidal silica, has been examined from the former that these problems should be solved. For example, 
the abrasive material for silicon wafers containing the nonionic surface active agent which shows 
colloidal silica and a specific HLB value to a publication-number No. 291722 [ four to ] official report is 
indicated. The abrasive material for silicon wafers which contains colloidal silica and a specific anionic 
surface active agent in a publication-number No. 291723 [ four to ] official report is indicated. These 
surfactants adjusted the surface tension of polish liquid, and they were used in order to make polish 
liquid hold enough on the polish front face of the silicon wafer ground at the time of polish. However, as 
a result of development of semiconductor industry, although prevention of Hayes was completed, with 
the above surfactants, it began to be pointed out that the engine performance as polish assistants, such as 
flat [ on the front face of polish ] and a polish rate, is inadequate, as the silicon wafer of high degree of 
accuracy and high quality was called for more. 
[0004] 
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'[Means for Solving the Problem] Then, this invention persons inquire wholeheartedly, and the polyether 
w^hich has specific structure discovered that the engine performance superior to the conventional polish 
assistant was shown, and completed this invention. That is, this invention is the following general 
formula (1). 

HO-(PO)a-(EO)b-(PO)c-H (1) 

(~ EO expresses an oxyethylene radical among a formula, PO expresses an oxypropylene radical, and a, 
b, and c express one or more numbers.) — it is the polish assistant for silicon wafers which consists of a 
block-type polyether expressed. 
[0005] 

[Embodiment of the Invention] In a general formula (1), EO expresses an oxyethylene radical and PO 
expresses an oxypropylene radical, a, b, and c express one or more numbers. Although the range of the 
desirable value of a, b, and c does not generally have ****** since it changes with molecular weight, 
HLB, etc. of a block-type polyether which are expressed with a general formula (1) interrelatively, a+c 
and b are usually ten to about 100 still more preferably two to about 500, respectively. The block-type 
polyether expressed with a general formula (1) can be obtained by carrying out a+c mol addition of the 
propylene oxide to the polyethylene glycol which was made to carry out the b mol polymerization of the 
ethyleneoxide, and was obtained. Under the present circumstances, since the physical properties of the 
block-type polyether obtained, for example, surface tension, a hydrophilic property, etc. are controllable 
by the molecular weight of the polyethylene glycol used as the base, the amount of propylene oxide 
made to add, it is possible to use it, choosing the block-type polyether suitable for the silicon wafer 
ground or the approach of grinding. 

[0006] Moreover, although especially the molecular weight of the block-type polyether expressed with a 
general formula (1) is not limited, if the effectiveness of adjusting the surface tension of polish liquid if 
too not much small etc. becomes inadequate and is too large not much, since the viscosity of the block- 
type polyether expressed with a general formula (1) will rise too much, 1,000-10,000 are desirable. Two 
or more sorts of block-type poly ethers from which the value of a, b, or c differs can be used as well as 
using one sort independently, and, as for the block-type polyether expressed with a general formula (1), 
it is desirable to use together and use two or more sorts to time surface tension, a hydrophilic property, 
etc. of polish liquid finely. Especially the thing that gives desirable surface tension to the polish liquid 
which grinds a silicon wafer also in the block-type polyether expressed with a general formula (1) is a 
block-type polyether whose weight ratio of EO and PO is EO:PO=5:95-60:40. Since the surface tension 
which was suitable for polish liquid especially grinding a silicon wafer can be given when such a block- 
type polyether is used, there is not Hayes, a silicon wafer smooth [ a polish front face ] and flat can be 
obtained, and, as a result, the semiconductor device of high performance is obtained. 
[0007] Furthermore, the block-type polyether expressed with a general formula (1) can be used together 
with the block-type polyether expressed with the following general formula (2). 
HO-(EO)d-(PO)e-(EO)f-H (2) 

In a general formula (2), d, e, and f express one or more numbers. Although the range of the desirable 
value of d, e, and f does not generally have ****** since it changes with molecular weight, HLB, etc. of 
a block-type polyether which are expressed with a general formula (2) interrelatively, d-f f and e are 
usually ten to about 100 still more preferably two to about 500, respectively. The block-type polyether 
expressed with a general formula (2) can be obtained by carrying out d+f mol addition of the 
ethyleneoxide to the polypropylene glycol which was made to cany out the e mol polymerization of the 
propylene oxide, and was obtained. 

[0008] Moreover, when glycol system solvents, such as propylene glycol, ethylene glycol, and 
butanediol, are added to it, since the viscosity of polish liquid is lowered to the block-type polyether 
expressed with a general formula (1) and the dispersibility of moisture powder silicas, such as colloidal 
silica, is raised to it, it is still more desirable to it. When using together a block-type polyether and a 
glycol system solvent, it is desirable to make a glycol system solvent into 1 - 40 % of the weight to the 
constituent whole quantity 60 to 99% of the weight to tiie whole quantity of the constituent which 
consists a block-type polyether of a block-type polyether and a glycol system solvent. 
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[0009] The polish assistant for siUcon wafers of above-mentioned this invention is usually added and 
used for the moisture powder silica which is an abrasive material. As a moisture powder silica, although 
a moisture powder powder silica, colloidal silica, etc. are mentioned for example, the alj ^line colloida l 
silica adjusted to pH Sr l2 especially is desirable. Also in alkaline colloidal silica, the 7-100-nucrometer 
thing of mean particle diameter is desirable, and the concentration of alkaline colloidal silica has 20 - 60 
desirable % of the weight. 

[0010] Although especially the addition of the polish assistant for silicon wafers of this invention is not 
limited, it is desirable to add 0.005 to 5% of the weight to the solid content of a moisture powder silica. 
In addition, the silicon wafer polish assistant of this invention can be used together with surfactants, 
such as an alkylene oxide addition product of alkoxylate; higher alcohol of lower alcohol, such as lower 
alcoh oh methyls cellosolve, such as a methanol., ethanoL and 2-propanoU ethylcellosolve, butyl 

CellogolvejTiethyl Ca rbitoL ethv) Carhitol^ b"ty^ rs^rhifgl Slin^P fhf^ cntrnn w^ifcr pnligh gccjotant of 

this invention can be used for either the wrapping process of a silicon wafer, or a poUshing process and 
the surface tension of polish liquid can be adjusted to a suitable value, Hayes is not on a silicon wafer, a 
silicon wafer smooth [ a front face ] and flat can be obtained, and, as a resuh, the semiconductor device 
of high performance is obtained. 
[0011] 

[Example] Hereafter, an example explains this invention still more concretely. In addition, among the 
following examples, especially % is weight criteria, as long as it is unstated. The polish assistant and 
comparison article of this invention which were used for the evaluation trial are as follows. 
[0012] 
[Table 1] 
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[0013] 
[Table 2] 
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[0014] * : in Table 1 and 2, a poly ether (A) and (B) are block-type poly ethers expressed with a general 
formula (1), and a polyether (C) is a block-type polyether expressed with a general formula (2). 
[0015] 
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Comparison article 1 Sodium-alnminate comparison article 2 Lauryl sulfonic-acid sodium comparison 
article 3 Ten mol addition product comparison article 4 of nonyl phenol ethyleneoxides (blank) 
[0016] (Example 1) This was diluted to 5.0% of silica solid content with water, using ADERAITO AT- 
30S (a trade name, the Asahi Denka Kogyo make, mean particle diameter of 7-10 micrometers, 30% of 
silica solid content) as colloidal silica. Addition of the polish assistant and comparison article of said this 
invention was carried out 0.1% (the comparison article 1 is 1.0%) to silica solid content, and to this, it 
stirred well, equalized to it, and considered as dilution polish liquid at it. These dilution polish liquid 
was used and wrapping processing was performed about 100 4 inches silicon wafers which carried out 
slicing. After wrapping processing, about the silicon wafer of 100 sheets, although it corresponded to 
each defect item of the abrasion of a wafer, the crack of a wafer, and the minute surface crack of a 
wafer, number of sheets was counted. The result is shown in Table 3. 
[0017] 
[Table 3] 
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[0018] (Example 2) This was diluted to 5.0% of silica solid content with water, using ADERAITO AT- 
3 OS (a trade name, the Asahi Denka Kogyo make, mean particle diameter of 7-10 micrometers, 30% of 
silica solid content) as colloidal silica. Addition of the polish assistant and comparison article of this 
invention was carried out 0.1% (the comparison article 1 is 1 .0%) to silica solid content at this, and it 
stirred well, equalized and considered as dilution polish liquid. This dilution polish liquid was slushed 
into the polishing machine on condition that the following, and the primary polishing silicon wafer 
which passed through primary polishing processes was ground. 

[0019] <Condition> polishing machme: LPH-15 amelioration machine (product made from a lap 

master) 

polishing board diameter: ~ 15 inch processing pressure force: ~ 100g[/cm ] 2 working temperature: — 
30-degree-C working liquid amount-of-supply: - 101. [ /] hour floor-to-floor-time: - 1-hour processing 
number-of-sheets: — one-sheet polisher: — SUPREME RN-H (the Rodel Nitta make) 
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Final polishing was performed under the above-mentioned conditions, after termination, it warned 
against drying a wafer front face, and RCA washing was carried out at 80 degrees C with hydrogen- 
peroxide-ammonia liquor. Quick discharge washing was performed after washing and it was made to 
dry with a spin dryer. The following evaluations were performed after desiccation. 
[0020] Evaluation 1 : The reflection from the wafer front face of halogen parallel light (super-high 
brightness checking lighting system Ul H-1 H, Intec make) was visually observed within the existence 
Green bench of Hayes, and generating of Hayes was observed. 

Evaluation 2: Granularity was measured for the surface roughness of a surface roughness polish wafer 
the 2nd [ an average of] power with the optical interference type granularity plan (WYK0T0P0-3D, 
the product made from WYKO, 250 micrometers). 

Evaluation 3: The difference (TTV) of the surface display flatness of a display flatness polish wafer, i.e., 
tiie maximum thickness of a polish wafer, and the minimum thickness was measured with the TTV 
measuring device (the ADE micro scan 8300, product made from ADE). 

Evaluation 4: 7x7 decreases of thickness of the wafer after grinding the polish rate of the silicon wafer 
under polish rate polish were measured, and were computed. These evaluation results are shown in 
Table 4. 
[0021] 
[Table 4] 
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[0022] Each evalua:tion result of the above example shows the polish liquid which used the polish 
assistant of this invention not having the crack or abrasion of a silicon wafer compared with the polish 
liquid which used the anionic surface active agent (comparison article 2) and the nonionic surface acti ve 
fluent rcnmpari.<;nn article 1\ and excelling in surface roughness, display flatness, a polish rate, etc. 
[0023] 

[Effect of the Invention] The effectiveness of this invention is to have offered the new silicon wafer 
polish assistant which gives the polish liquid which was more excellent in the polish engine 
performance. 
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'* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawmgs, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the polish assistant for silicon wafers used suitable for 
mirror polishing of the silicon wafer in the production process of a semi-conductor. 



[Translation done.] 
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** NOTICES* 

JPO and NCIPI are not responsible for any 
daiaages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] There are a wrapping process (rough polish) which removes the cutting 
distorted layer and surface waviness which are produced when silicon is cut down in the shape of a 
wafer by cutting from a silicon ingot, and a polishing process (precision polish process) which makes 
the surface precision made into the purpose to lap DOSHIRIKONWEHA which passed through the 
wrapping process as mirror-polishing process of the silicon wafer for semi-conductors. Moreover, at the 
latter polishing process, it is classified by primary polishing processes (primary polish processes) to 
which a great portion of precision is made, and the final polishing process (the last polish process) to 
which the surface precision made into the purpose is made, and primary polishing processes may be 
called the primary secondary polishing processes by dividing into two depending on the case. 
Conventionally, generally as an abrasive material of a silicon wafer, colloidal silica and cerivmi oxide 
have been used. However, when it grinds only using colloidal silica polish liquid or cerium oxide polish 
liquid, there is a problem that Hayes (cloudiness) is generated on the surface of a silicon wafer, at the 
time of polish process termination. Moreover, when the powder-like silica was used as an abrasive 
material, it was hard to generate Hayes, but if the process which homogeneity is made to distribute was 
newly needed for a water solution and the powder-like silica was put further, in order that a powder-like 
silica might precipitate, polish liquid always needed to be stirred. Although the method of improving the 
silicon wafer abrasive material which used colloidal silica, and the polish approach was proposed by 
JP,2-125413,A, JP,61-209909,A, and JP,61-209910,A, the present condition was not being solution of a 
fundamental problem. 



[Translation done.] 
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'* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] The effectiveness of this invention is to have offered the new silicon wafer 
polish assistant which gives the polish liquid which was more excellent in the polish engine 
performance. 



[Translation done.] 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The polish assistant added in silicon polish liquid, such as 
colloidal silica, has been examined from the former that these problems should be solved. For example, 
the abrasive material for silicon wafers containing the nonionic surface active agent which shows 
colloidal silica and a specific HLB value to a publication-number No. 291722 [ four to ] official report is 
indicated; The abrasive material for silicon wafers which contains colloidal silica and a specific anionic 
surface active agent in a publication-number No. 291723 [ four to ] official report is indicated. These 
surfactants adjusted the surface tension of polish liquid, and they were used in order to make polish 
liquid hold enough on the polish front face of the silicon wafer ground at the time of polish. However, as 
a result of development of semiconductor industry, although prevention of Hayes was completed, with 
the above surfactants, it began to be pointed out that the engine performance as polish assistants, such as 
flat [ on the front face of polish ] and a polish rate, is inadequate, as the silicon wafer of high degree of 
accuracy and high quality was called for more. 



[Translation done.] 
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NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] Then, this invention persons inquire wholeheartedly, and the poly ether 
which has specific structure discovered that the engine performance superior to the conventional polish 
assistant was shown, and completed this invention. That is, this invention is the following general 
formula (1). 

HO-(PO)a-(EO)b-(PO)c-H (1) 

(- EO expresses an oxyethylene radical among a formula, PO expresses an oxypropylene radical, and a, 
b, and c express one or more numbers.) — it is the polish assistant for silicon wafers which consists of a 
block-type polyether expressed. 
[0005] 

[Embodiment of the Invention] In a general formula (1), EO expresses an oxyethylene radical and PO 

expresses an oxypropylene radical, a, b, and c express one or more numbers. Although the range of the 
desirable value of a, b, and c does not generally have ****** since it changes with molecular weight, 
HLB, etc. of a block-type polyether which are expressed with a general formula (1) interrelatiyely, a+c 
and b are usually ten to about 100 still more preferably two to about 500, respectively. The block-type 
polyether expressed with a general formula (1) can be obtained by carrying out a+c mol addition of the 
propylene oxide to the polyethylene glycol which was made to carry out the b mol polymerization of the 
ethyleneoxide, and was obtained. Under the present circumstances, since the physical properties of the 
block-type polyether obtained, for example, surface tension, a hydrophilic property, etc. are controllable 
by the molecular weight of the polyethylene glycol used as the base, the amount of propylene oxide 
made to add, it is possible to use it, choosing the block-type polyether suitable for the silicon wafer 
ground or the approach of grinding. 

[0006] Moreover, although especially the molecular weight of the block-type polyether expressed with a 
general formula (1) is not limited, if the effectiveness of adjusting the surface tension of polish liquid if 
too not much small etc. becomes inadequate and is too large not much, since the viscosity of the block- 
type polyether expressed with a general formula (1) will rise too much, 1,000-10,000 are desirable. Two 
or more sorts of block-type poly ethers from which the value of a, b, or c differs can be used as well as 
using one sort independently, and, as for the block-type polyether expressed with a general formula (1), 
it is desirable to use together and use two or more sorts to tune surface tension, a hydrophilic property, 
etc. of polish liquid finely. Especially the thing that gives desirable surface tension to the polish liquid 
which grinds a silicon wafer also in the block-type polyether expressed with a general formula (1) is a 
block-type polyether whose weight ratio of EO and PO is EO:PO=5:95-60:40. Since the surface tension 
which was suitable for polish liquid especially grinding a silicon wafer can be given when such a block- 
type polyether is used, there is not Hayes, a silicon wafer smooth [ a polish front face ] and flat can be 
obtained, and, as a result, the semiconductor device of high performance is obtained. 
[0007] Furthermore, the block-type polyether expressed with a general formula (1) can be used together 
with the blbck-type polyether expressed with the following general formula (2). 
HO.(EO)d-(PO)e-(EO)f-H (2) 

In a general formula (2), d, e, and f express one or more numbers. Although the range of the desirable 
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value of d, e, and f does not generally have ****** since it changes with molecular weight, HLB, etc. of 
a block-type polyether which are expressed with a general formula (2) interrelatively, d+f and e are 
usually ten to about 100 still more preferably two to about 500, respectively. The block-type polyether 
expressed with a general formula (2) can be obtained by carrying out d+f mol addition of the 
ethyleneoxide to the polypropylene glycol which was made to carry out the e mol polymerization of the 
propylene oxide, and was obtained. 

[0008] Moreover, when glycol system solvents, such as propylene glycol, ethylene glycol, and 
butanediol, are added to it, since the viscosity of polish liquid is lowered to the block-type polyether 
expressed with a general formula (1) and the dispersibility of moisture powder silicas, such as colloidal 
silica, is raised to it, it is still more desirable to it. When using together a block-type polyether and a 
glycol system solvent, it is desirable to make a glycol system solvent into 1 - 40 % of the weight to the 
constituent whole quantity 60 to 99% of the weight to the whole quantity of the constituent which 
consists a block-type polyether of a block-type polyether and a glycol system solvent. 
[0009] The polish assistant for silicon wafers of above-mentioned this invention is usually added and 
used for the moisture powder silica which is an abrasive material. As a moisture powder silica, although 
a moisture powder powder silica, colloidal silica, etc. are mentioned for example, the a lkaline colloidal^ 
si lica adjusted to pH 8-12 especially is desirable. Also in alkaline colloidal silica, the 7^1 o6-micrometer 
thing of meaS panicle diameter is desirable, and the concentration of alkaline colloidal silica has 20 - 60 
desirable % of the weight. 

[0010] Although especially the addition of the polish assistant for silicon wafers of this invention is not 
limited, it is deskable to add 0.005 to 5% of the weight to the solid content of a moisture powder silica. 
In addition, the silicon wafer polish assistant of this invention can be used together with surfactants, 
such as an alkylene oxide addition product of alkoxylate; higher alcohol of lower alcohol, such as lower 
alcohol; methyls cellosolve, such as a methanol, ethanol, and 2-propanol, ethylcellosolve, butyl 
cellosolve, methyl carbitol, ethyl carbitol, and butyl carbitol. Since the silicon wafer polish assistant of 
this invention can be used for either the wrapping process of a silicon wafer, or a polishing process and 
the surface tension of polish liquid can be adjusted to a suitable value, Hayes is not on a silicon wafer, a 
silicon wafer smooth [ a front face ] and flat can be obtained, and, as a result, the semiconductor device 
of high performance is obtained. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/31/06 



JF,2001-110760,A [EXAMPLE] 



Page 1 of 3 



NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * ♦ * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, an example explains this invention still more concretely. In addition, among the 
following examples, especially % is weight criteria, as long as it is imstated. The polish assistant and 
comparison article of this invention which were used for the evaluation trial are as follows. 
[0012] 
[Table 1] 
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[0013] 
[Table 2] 
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[0014] * : in Table 1 and 2, a poly ether (A) and (B) are block-type poly ethers expressed with a general 
formula (1), and a polyether (C) is a block-type polyether expressed with a general formula (2). 

[0015] 

Comparison article 1 Sodium-aluminate comparison article 2 Lauryl sulfonic-acid sodium comparison 
article 3 Ten mol addition product comparison article 4 of nonyl phenol ethyleneoxides (blank) 
[0016] (Example 1) This was diluted to 5.0% of silica solid content with water, using ADERAITO AT- 
30S (a trade name, the Asahi Denka Kogyo make, mean particle diameter of 7-10 micrometers, 30% of 
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silica solid content) as colloidal silica. Addition of the polish assistant and comparison article of said this 
invention was carried out 0.1% (the comparison article 1 is 1.0%) to silica solid content, and to this, it 
stirred well, equalized to it, and considered as dilution polish liquid at it. These dilution polish liquid 
was used and wrapping processing was performed about 100 4 inches silicon wafers which carried out 
slicing. After wrapping processing, about the silicon wafer of 100 sheets, although it corresponded to 
each defect item of the abrasion of a wafer, the crack of a wafer, and the minute surface crack of a 
wafer, number of sheets was counted. The result is shown in Table 3. 
[0017] 
[Table 3] 
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[001 8] (Example 2) This was diluted to 5.0% of silica solid content with water, using ADERAITO AT- 
3 OS (a trade name, the Asahi Denka Kogyo make, mean particle diameter o f 7-10 micromete rs. 30% of 
silica solid content) as colloidal silica. Addition of the polish assistant and comparison article of this 
invention was carried out 0.1% (the comparison article 1 is 1 .0%) to silica solid content at this, and it 
stirred well, equalized and considered as dilution polish liquid. This dilution polish liquid was slushed 
into the polishing machine on condition that the following, and the primary polishing silicon wafer 
which passed through primary polishing processes was ground. 

[0019] <Condition> polishing machine: LPH-15 amelioration machine (product made from a lap 
master) 

polishing board diameter: ~ 15 inch processing pressure force: — 100g[/cm ] 2 working temperature: — 
30-degree-C working Uquid amount-of-supply: - 101. [ /] hour floor-to-floor-time: - 1-hour processing 
number-of-sheets: one-sheet polisher: - SUPREME RN-H (the Rodel Nitta make) 
Final polishing was performed under the above-mentioned conditions, after termination, it warned 
against drying a wafer fi'ont face, and RCA washing was carried out at 80 degrees C with hydrogen- 
peroxide-ammonia liquor. Quick discharge washing was performed after washing and it was made to 
dry with a spin dryer. The following evaluations were performed after desiccation. 
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[0020] Evaluation 1 : The reflection from the wafer front face of halogen parallel light (super-high 
brightness checking lighting system Ul H-1 H, Intec make) was visually observed within the existence 
Green bench of Hayes, and generating of Hayes was observed. 

Evaluation 2: Granularity was measured for the surface roughness of a surface roughness polish wafer 
the 2nd [ an average of] power with the optical interference type granularity plan (WYK0T0P0-3D, 

the product made from WYKO, 250 micrometers). 

Evaluation 3: The difference (TTV) of the surface display flatness of a display flatness polish wafer, i.e., 
the maximum thickness of a polish wafer, and the minimum thickness was measured with the TTV 
measuring device (the ADE micro scan 8300, product made from ADE). 

Evaluation 4: 7x7 decreases of thickness of the wafer after grinding the polish rate of the silicon wafer 
under polish rate polish were measured, and were computed. These evaluation results are shown in 
Table 4. 
[0021] 
[Table 4] 

S4 







(nm) 






^^fflfi 1 


mi 


0. 15 


0. 39 


2. 4 


2 


ML 


0. 22 


0. 38 


2. 9 


*«raia 3 


ML 


0. 24 


0.5 5 


3. 3 


4 


mi 


0. 28 


0. 44 


1. 9 




Ml 


0. 30 


0.4 1 


2. 5 




mi 


0. 17 


0.5 2 


2. 2 


^nms, 7 


mi 


0. 22 


0. 33 


3. 0 


4clBWa 8 


mi 


0. 29 


0. 32 


3. 4 


*-^«SS> 9 


mi 


0. 20 


0. 60 


3. 0 


:^ie>iaa i o 


mi 


0. 27 


0. 30 


2. 9 


^fti^& 1 1 


mi 


0. 25 


0. 27 


2. 7 




mi 


0.3 1 


0.5 1 


2. 8 


^fb^S, 1 3 


mi 


0. 42 


0. 46 


3. 5 


1 4 


mi 


0. 30 


0. 45 


2. 9 


it»m 1 


mi 


0. 88 


1. 42 


0. 8 


Jt«09 2 


mi 


0. 9 1 


1. 33 


0. 7 


itmm 3 


mi 


0. 94 


1. 34 


0. 9 


itfii^y 4 


mi 


1. 24 


2. 04 


1. 4 



[0022] Each evaluation result of the above example shows the polish liquid which used the polish 
assistant of this invention not having the crack or abrasion of a silicon wafer compared with the polish 
liquid which used the anionic surface active agent (comparison article 2) and the nonionic surface active 
agent (comparison article 3), and excelling in surface roughness, display flatness, a polish rate, etc. 



[Translation done.] 
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